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[Probleirj Tensile strength to hi^i tenperature is large fromr 
oom temperature, possesses viscous flowdynanic fabricability, 
oifers in addition amorphous inorganic fiber vvhich such as 
insulation can beused for ideal in broad application, filter or 
plastic, metal, camnic and concrete or other reinforcement. 



4f< <!:t-fia)#±a^S?c«;&^b«fi)cStu. 8 5 0- 
1 1 0 0"C<0;aSlQH-e)te1±SSi!)SflXj4g:&-r*Ci:$ 
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[Means of Solution] A (As for A Al or Cr ), it is constituted ft-o 
mrare earth n£tal element of O and theat least one kind, it 
designates that it possesses viscous flowdynanic fabricability 
Avilhthe temperature rangp of 850 to 1 1 0 0 °C as feature. 



[IS*3S 1 1 A ( Ali A I. Cr. Ti. Zr. Hf 
. Mn, Fe, Ni. G a G e b ^-SPA^bSB? 



Hf, Mn. Fe. Ni. Ga. Ge. Mg, Ca, B 



[Qain^s)] 

[Qaim 1] Amorphous inorganic fiber ANliidi designates that A 
(As for A is selected fi"om group which consists of theAl , Cr ,Ti, 
Zr,Hf, Mn , Fe , Ni , Ga and Ge element of at least one kind 
wdiich), it is constituted fi-onthe rare earth metal element of O 
and at least one kind, possesses viscous flow 
dynanicfebricability with temperature rangp of 850 to 1 1 0 0 
°C as feature. 

[Qaim 2] Amorphous inorganic fiber which is stated in Claim 
1 where Ais Al and/or Or. 

[QaimS] Amorphous inorganic fibCT, fijrthermore amorphous 

inorganic fibo" which is stated in Claim 1 \\4iichcontains 
element of at least one kind which is selected fi*omgroq) 

whichconasts of Mg , Ca ,Ba and Si. 

[Claim4] Amorphous inorganic fiber, fijrthermore amorphous 
inorganic fiber which is stated in Qaim2 whichcontains 
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. Ce. P r. Nd. Eu, Dy. Yb. E r. Tb. 

t - f i © 7c m T- ^ c i s K t r ^ Si « 31 1 ~ 5 <o I N 

[a««7] #±aAS5E«A^ Gd. Laaursm 
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eleiTEnt of at least one kind wttch is selected fiwngroup 
v^djconsias of T. AHf, Mn , Fe . Ni , Ga ,Ge, 1^^ , a ,Ba 

inorganic fiber whidi is stated in any on 
e claitn of Qaims 1 through 4 which is sonEthingwbere 
anorphousinor^c fiber, contacting roll, cools nDltenliquid 
of constituent eIenHit,the clotting does in fine line and is 
produced. 

pamej Arorphous inorganic fiber ^^^lichisstatedinawQn 
e claim of QainB 1 through 5 ^vttch designatesthat it is a 
element of at least one kind vAich is selected fromgrouD 
VNterethe rare earth metal eleirent consists of GdXa,SmY Ce Pr 
NiEuA'^Yb^.Tb^Ho.TmandLuasfeaturT^ 

element, amorphous inorganic fiber 
wh.diis rtatedinaaim6 ^^^lich designatesthat it is a elenm 
of at 1^ one kind ^ch is selected ftomgroup ^chconsists 
ot L^La and Smas feature. 



[Description of the Invention) 
[0001] 

[Technological Field of In^^on] This inventiot^ is inadditio 
n sonEthingsuchas insulation reg3rdinganDtphousinorg3nic 
fiter^chisusedforbroadapplication, filter or plastic, metal 
intemEtallic conpound , ceramic and concrete or other 
reinforcanent. 

[0002] 

prior Art] Glass fiber, or other insulation for house, is ised for 
broad ^phcation such as plasticand reinforcoont for 

highstrengthbyetcbeinga amorphous structure and etc bei^ a 
lowcoa. But as for glass fiber. Because strengthdecreaseTwl 
hightenperatureisconsiderable,as highteoperaturestnrtuial 
conponentitisnotsomethingwfaiciiitwithstandsuse in 
addition SiQ2 isdesignatedasmainconponent, gener^ly 

because alkali metal oxide and/or alkaline earth nEtal oxide is 
conteined, the molding tenperature is low as for exanple 

reinforcement, mist designate onlyabow-nEntionedsutetance 

[0003] On one hand, for modulus and high tenperatuie strengt 
h or otha- inprom of metal,strengthens nEtal with such 
as vA^r and short fiber and continuous fiber nEthodwtidi 
nakes effective productionreseaidi of nml basic conrosite 
nataialwhich is strengthenedwith these fiber is done 
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reinforcement fiber continuous fiber is used when, fi-omfact 
that modulus and strength or other improvement are 
considerable, presently, A1203 systenr^ most youhave done 
production research of metal basic conpoate material which 
usesthe SiC or otha continuous fiba as reinforcemait fiber 
most actively even among them 

[0004] But, these continuous fiber are not something wliich pos 
sesses sufficient ductility fabricability reg^rdingv^iiatever 
tenperature range, metal basic conposite material of 
continuous fiber strengthening type inthe same way as metal 
basic conposite material of conventional metallic material and 
whisker andsliort fiber reinforcing type what secondary molding 
is done is impossible. Therefore, development of continuous 
fiber wiiere shape of continuous fiberstrengthening type rretal 

basic conposite material is United by simple ones atpresent, 
relatively for applying to broad ^phcation, regarding 
maximumuse temparaturewith sufficient strength although, 
possesses ductility fabricability regarding moldii^ tenperature 

vicinity isnecessary. 

[0005] InU S. Patent No. 5,605,870 number, ceramic fiber whi 
ch is produced is disclosed fi-omthemolten liquid which possesses 
viscosity of 10 poises or less. This fiber is produced by so- 
called melt extraction method of tliat itself public knowledge, 
isconstituted fi*om amorphous phase and/or crystal pliase. But, 
there is not what statement concerning relationdiip betweenthe 
composition and propoty of fiber where is formed fi*omonly 
the amorphous phase. 

[0006] 

[Problems to be Solved by the Invention] As description above 
considering presoit state, in order that these invaitorshas high 

strength, is not performance decrease with high temporature 
for most part,obtains fiber wliich possesses ductility 
fabricabihty, dihg^t research was repeated,the novel 
amorphous inorganic fiber which is insaibed to this invention 
was discovered, namely, A (As for A is selected fi"omgroip 
which consists of theAl , Cr ,Ti,Zr,Hf, Mn , Fe , Ki , Ga and Ge 
element of at least one kind which). Contacting roll, it cools 
molten liquid which is formed fi*omtherare earth metal elenmt 
of 0 and at least one kind, solidification doirig in fine line, 
amorphous inor^nic fiber which is produced, strengthbeing hi^ 
temperature (800 °Q with sufficient strength as 
reinforcement fiber, it was discovered in theconventional fiber 
that is not decreasing of has viscous flow dynamic fabricability 
with thetenpa*ature rangp of 850 to 1 1 0 0 °C in spite, diat it 
has characta*istic which is not 

[0007] As for object of tliis invention, tensile strength to high t 
enperature is large fi:onlhe room tenperature, possesses 
viscous flow dynamic fabricability, it is in addition suclias 
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inaalation to offer amorphous inorganic fiber which can be used 
for ideal in broad qjplication, fijto- or plastic , netal , 
intemetalJic conpound , ceranic and concrete or otter 
reinforcement. 

[0008] 

[Means to Solve the Problems] You e;q)lain in detail below, con 
ceming this invoitioa this invention, A (As for A is selected 
fi-omgroip which consists of theAl , Q Tt AHf, Mn , Fe , Ni , 
Ga andGeelemmt ofat least one kind which), is foniKdfroin 
rare earth metal element of O aixi theat 1 east one kind, regards 
amoiphous inorganic fiber whicdi desi gnates that i t possesses 
viscous flowdynamic febricability with tenperature range of 850 
to 110 0°C as feature. 

[0009]Itissomethingwheremoltenliquidof constituent elem 
ent quench it does thisamoiphous inorganic fiber and, clotting 
does in fine line and is produced Here, " viscous flowdynanic 
fabricability " with molding prop^\^iiich utilizes plastic 
deformation due to viscous flowmotion in supercooled liquid 
re^on is meant. In addition, atomconstruction of naterial 
which shows broad halo pattern " amorphous " with withthe X- 
ray diffi:action is meanL 

[0010] 

[Enixxiimait of Invmtion] As A, be able to list elenmt of at le 
ast one kind which is selectedfi-omgroip which consists of Al , 
Cr ,ri,Zr,Hf, Mn , Fe , M , Ga and Ge, becauseespecially, as for 
Al , Q high tenperature straigih of amorphous fiber which is 
acquiredbecooEshigh, it is desirable. In addition, when A is 
elemmt of 2 kinds or more, or, \^en otherthan 
aforementioned el^nt, fiithermre elenmt of at least one 
kindwhich is selected fi-omgroip which consists of ]V% , ^ 
and theSi is contained, fiber which is acquired amoiphous 
transformation islikely to do. 

[001 1 ] As rare earth metal element, be able to list elercent of at 
least one kind wWch is selectedfi-omg-oip wtich consists of Gd, 
USn^Y,Ce,Pr,Nd,Eu,Dy,Yb,&,'n),Ho, Tm andLu, 
becausee^ially, as for Gd,La,Smsliength of ariDrphous 
inorganic fiber which is acquiredbecones high, it is desirable. 

[0012] As for ratio of A in amorphous inorganic fiber of this in 
vention, in case of the Al,G,Fe,Ga with A2 03 conversion, 
mcaseofriAHf,GewithAC>2conversion,incaseof Mn M 
with AO conversion, it isdesirable to be range of 10 to 90 
mole%. In addition, diape of amorphous inorganic fiba of this 
invention is not Unitede^ially It is desirable to possess aoss 
section which is close to round orthe round As continuous 
fiber also as ^rt fiber you can use amorphous inor^c fiber 
of this invention 
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[0013] Dimension of cross-section of amorphous inorg3nic fibe 
r is not more one approximation evenin aoss section sh^. 
Ihose of diameter of 3 to 50 m, preferably and 5 to 30 
maredesirable. room temperature of amorphoxs inorganic 
fiber, preferably furthermore as for toisile strength in tteSOO 
°Q it is desirable to be a 2.0 GPa or greater and a prefaably 2. 
5 GPa or greater. After secondary molding processing material 
or molded article ^\4i^e amorphous inorganic fiber ofthe this 
invention designates that it possesses viscous flow dynamic 
fabricability insidethe temperature range of 850 to 1 10 0 °C as 
feature, strengthens with amorphous inorganic fiber of the this 
invmtion making use of this viscous flow dyrmic febricabiiity, 
as for amorphous inorganic fiber of thethis invention it is 
possible not to lose strength (room tertperature to 800 ®Q 
substantially. Tlierefore, as for amorphous inorganic fiber of 
this invention it is usefid as reinforcement inorganic fiberwhich 
possesses secondary molding fabricability. 

[0014] A(As for A is selected ftomgroip which consists of the 
Al , Q ,Ti,Zr,Hf, Mn , Fe , Ni , Ga and Ge element of at least 
one kind which), molten liquid which is formed fromrare earth 
metal element of Oand at least one kind, quench it does 
amorphous inorganic fiber of this invention, with theor other 
method vAidi contacts for example roll, it can produce by 
solidification doing intlie fine line. 

[001 5] As starting material before melting, generally it can use 
oxide of theA and oxide of rare earth metal element, but \\4ien 
melting, if itshould have been something \^ch becomes oxide, 
making use of the hydroxide and carbonate etc it is good In 
addition, it is good with \\iiichever of powder , molded article , 
the sinter and coagulant as formof starting material, in 
addition, thesetwo or more unite and are good being something 
which is brou^t together. 

[001 6] If dissolution method of aforonentioned starting materi 
al is method whose it ispossible to heat portion which at least 

contacts roll of thesaid starting material to tenp^ature of 
melting point or higher, it is good any method, it can use the 
for example arc , laser, electron beam, light, infrared ligfit 
and hi^ frequency etc as the heat source. When hi^ 
frequency is used, said starting material because for most part it 
doesnot possess electrical ccMxJuctivity in roomtOTpa*ature 
vicinity, electrical conductivity it is necessary toaccomiDdate 
said starting material in crucible wWch possesses high melting 
point from themelting point of possessing and said starting 
material. It can use for ideal forexanpleMo,W,Ta,Ir,Nbor 
other crucible. In addition, when starting material is powder, as 
description above thecrucible of material and it is necessary to 
use sqDport table, but in thiscase it can also use crucible and 
support table etc of Cu raakewhich administers cooling in 
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addition to above-mmtionedcnicible.with water etc. When 
starting material is powder, these cnicible and apport table etc 
can be usedfor ideal at in addition to. 

[0017] Nfeitingstartiiigimterial is good being done, in atausp 
here, in inert gas, inthe reductiw gas, in Mrocarbongasand 
in vacuummddle class whatever atnr)q5here,but when crucible 
etc which oxidation is easy to be done is used inthe tenperature 
of melting point or lowr of starting naterial, it is desirable to 
melt at in orvacuumniddle class aigon gas and helium^ or 
other inert gas atmo^here. In additioii,wten starting niiteiial 
IS melted with arc, arc occurshas necessity for sufficient argon 
gas etc to be included in atmo^here. 

[0018] There isnotespeciallyrestrictioninnHtoial ofroU T 
hing and highmeltitigpoint metal etc where thEsnal 

condurtivity is large are desirable inthe lifetinE of roll and point 
ofstabilityofqualityofthefiberwliich is acquired. Cbncretely, 
Qi , Qi alloy and Mo,Ta,W,Ir etc can be used forideal. 

[0019] Contact with roll and molten liquid, end of roll it tumsco 
ntacts in for exanple mDlten liquid wten, or is @Md or other 
anyarbodimentwha^themoltoiliquidfallsonroll. But, 
turning contacting in molten liquid as end molten liquid 
thosewhose it is possible with arall surface area to contact, 
areconvenient in cxder to designate cross section shape of fiber 
winch isacquired as unifonn with end of roll as geooEtry of the 
roll,sfaownin fa- exanple Figure 1, you can use roll wiiich 
possesses thqxotnision of V-sh^ in end for ideal. . 

[0020] This kind of roU case whffe it contacts mslten liquid as f 
or thepo-imeter velocity of roU it is desirable to be below 10 
nysec . VWien perimeter velocity is fester than lOn^sec ,is 

because there are timeswhen it becooKs difficult fffl- cross-' 
sectifflial area to obtain fixed fiber. 

[0O21] Ihose which possess kind of mechanism which is Aown 
in for exanple Figure 2 asthe equipment which produces 
amorphous fiber of this invention, can be used. CcMitacting roll 
(5) which turns to direction of arrow Awhich is nelted arc 

(3) whichoccursbetweaiCunHkecrucible(2)wliichis 
admimstCTed Welectrode (1) and water cooUng (As for A Al or 
Cr ), molten liquid (4) which isfonmi fi-om O and tare earth 
metal element by moving Cu make crucible tothe transverse 
direction it is something whidi obtains anciphous inormnic 
fiber (6) by feet that theclotting it does in fine line. 

[0022] In addition, production method of pubhc knowledge, it 
can also use production equipncnt as thencthod which 
produces amorphous metal. In a word, if it could produce with 
condition where amoqjhous inorganic fiber whichhas 
characteriaic of this invention is acquired. 

[0023] 
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[Working Exannple(s)] Below, showing Working Exanple and 
Conparati ve Exannple, furthermore you ejqjlain 
concreteiyconceming this inventioa 

Woridng Exanple 1 

- AI2O3 powder and Y2 03 powder were used to starting nB 
terial . - AI2Q3 powder and Y2 03 powder former 82 and 
the latter wre nrixedwithmole ratio with wet bail nill which 
uses ethanol at ratio of thel 8, ethanol was removed making 
use of rotary evaporator frorrthe slurry which is acquired 

[0024] Mixed povsder which it acquires making use of die of stai 
nless steel itfonred in cylinder of diameta* 1 0 mm and height 
10 mm with singje screwpress , next itmelted this cylinder 
molded article with arc and acquired coagulant of buttcnx It 
accomnrodated in Cu moke crucible (2) which administers water 
coolingwhich shows this button coagulant in Figure 2 after that, 
itdesignated inside of system where mechanism of Figure 2 is 
acconinodatedasthe argon g3satmospha"e of- 0.04 MPa , 
generated arc between W electrode and theCu make oucible. It 
melted button coagulant with arc, wliile diis dissolved state is 
maintained,moving Ou make crucible, contacting Cu make roll 
of thedianEter 70 mm which possesses V-di^ protuba*ance of 
30° in end which tumswith perimeter velocity of 2 nYsec ,it 
acquired continuous fiba* of average diameter 15 m 

[0025] As for structure of fiber which it acquires, it understood t 
hat itis a amorphous due to fact that broad halo pattem is 
shown by X-ray diffraction whichuses CuK -line. In addition, 
tensile test of this fiber, in case of roomtenperature when 
withthe condition of load rate 2 nnynin airi span 25 mx^ it 
is in air of 800 °C and 1 000 °C, it did with condition of load 
rate 2 ntiynin and span 100 mm mean value of tensile 
strength with room terrperature and 800 °C which 
weremeasured is shown in Table 1. 

[0026] With tensile test with 1 000 °Q as for this fiber extern 
on of thel 50 % was shown under low stess. In other words, with 
sufficient strength wiiere this fiber is equal to room 
temperaturewith terrperature above effective maxinrumuse 
temperature (With\^n it is a Ti basis 600 °C or higher ) of 
fiber remforced type metal basic composite material althou^ 
the monymetallic material of terrperature or higher \^ere ' 
shown with moldable temperature possessing theviscous flow 
dynamic fabricability. 

[0027] Working Exanple 2 

In starting powder propxDrtion other than making 78:22 Avith m 
ole ratio, thecontinuous fiber was acquired with method which is 
similar to Working Example 1 makinguse of - AI2O3 powder 
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and Gd2 03 powder, as for construction of fiber vJbidi is 

acquired, itunderaood that it is a airoiphous due to feet that 

broad haiopatteinisshovwiby X-ray diffiaction whichuses 
CuK -line. 

[0028] In addition, tensile test of this fiber, in case of roomte 

nperaturewl]enwiththecondiUonofloadrate2nnyirin and 
^an 25 mmt is in air of 800 and 1 000 <»Q it did with 
condiUon ofloadrate2nnymn and spanlOOnm nsan 
value of tenaJe Sroigth with room tenperature and 800 "C 
'^^^'^^^is^^'ninTabk]. With tensile test with 

lUW Q as for this fiber extension of tbe220% was *own 
under low stess. 

[002$)]WoridngExainj!e3 

In starting powder proportion was designated as 77 5 22 5 with 
irolerationakinguseof - A1205 powder and La2 03 
powder, inadditionotherthandesignatingperinEtavelocityof 
roll as 1 nVsec , continuous fiberwasacquired withnethod 
^chis simlar to Working Exanple 1. as for conaruction of 
liberwhichisacquired,itunderstoodthatitisa anciphousdue 
to fert tlmt broad halopattemis shpvwibyX-iaydiffiaction 
whichuses QiK -line. 

[0030] Inaddition, tensUe test of this fiber, in case of roomte 

nperature wten withthe condition of load rate 2 nin'nin and 

span 25 mm, it is in air of 800 °Cand 900 it did with 

condition of load rate 2 miynin and span 100 nm irean 

value of tensile stroigth withroomtenperature and 800 "C 

v^uchweroneasuredisshowninTablel. With tensUe test with 

yOO C;asforlhisfiberextensionofthe230%wasshowii 
under low stess. 

[003 1] Woridrig Exanple 4 

In starting powder proportion other thannaking 78 8-21 2 wit 

hirole ratio, thecontinuous fiber was acquired withnEthod 
whichissunlar to Working Exanple iHBkinguse of - 

1 powder, as for construction of 
bberwliichis acquired, itunderstood that it isa amoiphousdue 
to feet that broad halo pattemis shownby X-ray diffiaction 
whichuses CuK -line. 

[0032] In addition, tensile test of this fiber, in case of roomte 

nperaturewhenwiditheconditionofloadrate2niiymn and 
^ 25 nmit is in air of 800 °Cand 900 °Q it did with 
condition ofloadrate2nnymin and span 100 mn nean 
value of tensile stroigth with room teopeiature and 800 °C 
^^'^T^f.'^^o^inTablel. With tensUe test with 

yuo Q as for this fiber extension ofthel60% was dwwn 
under low stess. 



beheIdhableforanydetrimemlK,mitsu«.WWW:htq,:/W.iiS^ 



P.IO 



JP 99189926A Machine Translation 
[0 0 3 3] 

, -tCDji^htS^^HtTSO. 3:19. 7i:LfciUn 



[0033] Working Exanple 5 

In starting powder proportion other tim making 80. 3 : 1 9.7 
\vith mole ratio, thecontinuous fiber was acquired with method 
which is sirtilar to Working Exanple 1 makinguse of - 
AI2O3 powder and Nd2 03 powder, as for construction of 
fiber which is acquired, itunderstood that it is a amorphous due 
to fact that broad halo pattern is shownby X-ray diiliaction 
which uses CuK -line. 
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[0034] In addition, tenale test of this fibo*, incase of roomte 
mperaturewhenwiththe condition ofload rate 2 mnynin and 
span 25 mm, it is in air of 800 °C and 1 000 °Q it did with 
condition of load rate 2 rmynin and span 100 mm mean 
value of tensile strength with room temperature and 800 °C 
whichweremeasured is shown in Table 1. With tensile test with 
1000 °C, as for this fiber extension of thel 70 % was diown 
under low stess. 

[0035] Working Example 6 

In starting powder proportion other than making 69: 31 withm 
ole ratio, thecontinuous fiber was acquired with method which is 
similar to Working Example 1 makinguse of - A1203 powder 
and Snc 03 powder, as for construction of fiber ^^hich is 
acquired, itunderstood that it is a amorphous due to fact that 
broad halo patteni is shownby X-ray diffraction which uses 
CuK -line. 

[0036] In addition, tenale test of this fiber, mease of roomte 
mperaturewhenwiththe condition ofload rate 2 itrnfnin and 
span 25 mm, it is in air of 800 °C and 1 000 °Q it did with 
condition ofloadrate2nrrynin and span 100 mm mean 
value of tensile strength widi room temperature and 800 °C 
whichweremeasuredisshownin Table 1. With tensile test with 
1000 °C, as for this fiber extension of the220 % was diown 
under low stess. 

[0037] Working Example 7 

Instartingpowder proportion otha* than making71.7:28.3 wit 
h mole ratio, thecontinuous fiber was acquired with method 
which is similar to Working Example 1 makinguse of - 
AI2O3 powder and Eu2 03 powder, as for construction of 
fiber which is acquired, itunderstood tliat it is a amorphous due 
to fact that broad halo pattern is shownby X-ray diffraction 
which uses CuK -line. 
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[0038] In addition, tenale test of this fibor, in case of roomte 
mperature when withthe condition of load rate 2 mm'rrin and 
^an 25 mm, it is in air of 800 °C and 900 °Q it did with 
condition of loadrate2ninf'nin and span 100 mn mean 
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v'alue of tenale strength with room tenperature and 800 °C 
which weremeasured is shown in Table 1 . With tensile test with 
900 °C; as for this fiber extension of thel 70 % was shown 
under low stess. 

[0039] Working Exanple 8 

In starting powder proportion other than naking 78.9:2 1 . 1 wdt 
h mole ratio, thecontinuous fiber was acquired with nEthod 
which is similar to Working Exanple loBkinguse of - 
AI2Q3 powder and Dy2 03 powder, as for construction of 
fiber which is acquired, itunderstood that it is a aoDiphous due 
to fact that broad halo pattmis shownby X-ray diffiaction 
wiiichuses CdK -line. 

[0040] In addition, tensile test of tfiis fiber, in case of roomte 
nperaturewhenwiththe condition ofload rate 2 nnymin and 
spanlS mn^ it is in air of 800 °Cand 1000 it did with 
condition of loadrate2niiynin and span 100 nm nean 
value of tensile strength with room tenperature and 800 X 
whichweremeasuredisslTownin Table 1. With tensile test with 
1000 °Q as for this fiber extension of thel 60 % was sliown 
under low stess. 

[0041] Working Exanple 9 

hi starting powder proportion other dian making 83.7: 1 6.3 wit 
h mole ratio, thecontinuous fiber was acquired with rretliod 
which is similar to Woridng Exanple InBkinguse of - 
AI2Q3 powder and Yb2 03 powder, as for construction of 
fiber which is acquired, itunda-stood that it is a amorphous due 
to fact that broad halo pattan is shownby X-ray diffiaction 
which uses CuK -line. 

[0042] In addition, tensile test of this fiba:, incase of roomte 

nperaturewtenwiththe condition ofload rate 2 mtt'min and 
^an 25 mm, it is in air of 800 °C and 1 000 °Q it did with 

condition of loadrate2mnynin and span lOOmn mean 
value of tensile stroigth with room tenperature and 800 °C 
which weremeasured is diownin Tablet. With tensQe test with 
1000 °Q as for this fiber extension of thel 80 %was diown 
under low stess. 

[0043] Working Exanple 10 

In starting powder proportion other than making 8 1 . 1 : 1 8.9 wit 
h mole ratio, thecontinuous fiber was acquired with irethod 
which is simUar to Working Exanple limkinguse of - 
AI2Q3 powder and Er2 Q3 powder, as for constmction of 
fiber which is acquired, itunda-stood that it is a anx)rphous due 
to fact that broad haJopattanis shownby X-ray diffiaction 
which uses QiK -line. 



ISTAsF^te^ ISTAcannot pn 

beheldhableforariydetriment fromitsuse..WWW: http://www.intlscience.com Tel:800^30-5727) 



4 

JP 99189926A Machine Translation 



[0 0 4 4] ^fc. CCOfll*t<D?l?iStt|^^, miELOm-^ 
\t^^SS.2mym\t\ . 2 Smm^^i^T', 8 00 

**c, 1 0 0 o''c<Dggm*coii^ttai52S2(nin/inin , 

8 0 0^CT?O^I?S§^g(^)¥l^ii^Sl f^^r-To 100 0 
"CX'a)?l?i|jtUIT'li, ZCDffilitlifilJ&iiTT? 1 7 0%<Z) 



[0 0 4 5] ggjgffij 1 1 
CD?I^tl:$^;UJtX* 8 0 : 2 0 i: LfcfeA^li|gi6«i) 1 i 

c u -KafJS^ffllNfcXI|iSls]l^(::«fcy K'S/np- 

[0 0 4 6] ^tc. ZOmmom^m^^. ^i^CD^^. 
I^&^^g2mm/(iiin . X/O 2 5 mma)*#r% 800 
°C, 1 0 0 0°CCDSg*(/)ig^fig^Jig2min/'inin , 

X/Ol 0 Oinm(D^fe{«tT?fi-^fco m^ttifzMl&n^lf 
8 0 o''C'r?cD?l?i3tgcO¥tsgfll$Si Ci^fo looo 
°cT*o?l?ilitll'Cii, c0ffitifi<5iC*iT-C2OO%cD 



[0 0 4 7] 1 2 

0fI^J±^^;Uitr* 7 8 : 2 2 <t L ia^liS35E«iJ 1 t 
C u - K Of tS^ffll^fcXtaiDJ/ffc J: y K^MO — 

[0 0 4 8] *tc, C(7>«jst(D?l?6aK£. 

\tn^^S.2mymn . 2 5 mmc^S^^^T*, 8 00 

°C, 1 0 0 0°C(D^m^Oii'nfi:ft?t3S2inm/min , 

0 Omin0l^{*^X*^T'pf::o m'^ititzMlEiiS^Xf 
8 0 0°CT*(D?l?S§*ga)^l^HS*Sl f-^-r, 1000 
^C-CCD^ISSiaS^-ei*, C<DaE*tf*f£lt*lT-C1 6 0%<^ 



[0 0 4 9] SSJfiffiJI 3 
lS*4l»*fCZ r Og t»*i: Lag O3 t»*&ffit>. ^0 



[0044] In addition, tensile test of tliis fiber, incase of roomte 
nnperature\vhenwithtlieconditionofloadrate2nnnynin and 
span 25 it is in air of 800 °C and 1000 it did with 
condition ofloadrate2niTynin and span 100 nrn mean 
value of tensile strength with room tenperature and 800 
which weremeasured is sliown in Table 1 . With tensile test with 
1000 °Q as for this fiber extension of thel70 % was diown 
under low stess. 

[0045] Working Exanple 1 1 

In starting powder proportion other than making 80:20 with m 
ole ratio, thecontinuous fiber was acquired with method whidi is 

similar to Working Exanple 1 makingqse of Cr203 powder and 
Gd2Q3 powder, as for construction of fiber which is acquired, 

itunderstood that it is a amorphous due to fact that broad halo 
pattern is shownby X-ray diffraction which uses CuK -line. 

[0046] In addition, tensile test of this fiber, incase of roomte 
mperature when withthe condition of load rate 2 nxiynin and 
^an25 mn^ it is in air of 800 °Cand 1000 °Q it did with 
condition of loadrate2mn[ynin and span 100 nxn mean 
value of tensile straigth with room temperature and 800 °C 
which weremeasured is shown in Table 1 . With tensile test with 
1 000 °Q as for this fiber extension of the200 % was shown 
under low stess. 

[0047] Working Example 12 

In starting powder proportion other than making 78:22 with m 
ole ratio, thecontinuous fiber was acquired with method wliich is 

similar to Working Exanple 1 makinguse of Cr203 powdo- and 
Er2Q3 powder, as for constructionof fiber which is acquired, 

itunderstood that it is a amorphous due to fact that broad halo 
pattem is shownby X-ray diffraction which uses CuK -line. 

[0048] In addition, tensile test of this fiber, in case of roomte 
n[peraturewhenwiththeconditionofloadrate2nnnynin and 
span 25 irm, it is in air of 800 °C and 1 000 °Q it did with 
condition of load rate 2 rmynin and span 100 mm mean 
value of tensile straigth with room tenperature and 800 °C 
which weremeasured is diown in Table 1 . With tensile test with 
1 000 °Q as for this fiber extension of thel 60 % was shown 
under low stess, 

[0049] Woridrig Exanple 13 

In starting powder proportion other than making 65:35 with m 
ole ratio, tliecontinuous fiber was acquired with method which is 
sinilar to Working Exanple 1 makinguse of Zr02 powder and 
La2 03 powder, as for construction of fiber which is acqui re4 
itunderstood that it is a amorphous due to fact that broad halo 
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pattern is sbownby X-ray diffraction wiiichuses CuK -line. 

[0050] In addition, tensile test of this fiber, in case of roomte 
nperaturewhenwiththe condition ofload rate 2 mii'iiM and 
^an 25 it is in air of 800 °Cai^ 1000 °Q it did with 
condition ofloadrate2nii/nin and span 100 ran nean 
value of tensile length with roomtenperature and 800 °C 
which werenKasured is shown in Table 1. With tensile test with 
1 000 °Q as for this fiber extension of thel 60 % was *own 
under low stess. 

[0051] Working Exanple 14 

In ^ing powder proportion was designated as 27: 73 with ncl 
e rationnking use of ^4nO powder and Gd2 Q5 powder, in 
addition other thandesignating perimeter velocity of roll'as 1 
n/sec , continuous fibo- wasacquired with nsthod which is 
sinilar to Working Exanple 1 . as for constructionof fiber 
which is acquired, itunderstood that it is a amrphous due to 
fact that broad halo pattern is shownby X-ray difflaction which 
uses CuK -line. 

[0052] In addition, tensile test of this fiba-, incase of roomte 

nperaturewtenwiththe condition ofload rate 2 nin'nin and 
^an 25 nn^ it is in air of 800 °C and 1000 it did with 
condition of load rate 2 ran^nin and span 100 ran nean 
value of tensile str«igth withroomtenperature and 800 T 
which weremeasured is shown in Table I . With tensile test widi 
1000 ''Q as for this fiber extension of thel 70 % was shown 
under low stess. 

[0053] Woridqg Exanple 1 5 

In starting powder proportion othff thanoBking 16.8:83.2 wit 
h mole ratio, thecontinuous fiber was acquired with nethod 
whichis sinilar to Working Exanple 1 rmkinguse of Fe203 
powdCT and Sm2 03 powder, as for construction of fiber 
which is acquired, itunderstood that it is a anDrphous due to 
fact that broad halo pattern is shownby X-ray diffraction wiiidi 
uses QiK -line. 

[0054] In addition, tensile test of this fibo*, in case of roomte 
nperaturewhenwiththe condition ofload rate 2 mrfnin and 
^an 25 ran it is in air of 800 °Cand 1000 °C; it did with 
condition of load rate 2 mra^nin and span lOOnm n^an 
value of tensile str^igth with roomtenperature and 800 °C 
which weremeasured is diown in Table 1 . With tensile test with 
1 000 °Q as for this fiber extension of the 1 80 % was shown 
under low stess. 

[0055] Working Exanple 16 

In ^ingpowder proportion otha- thanrraking 69.2:30.8 wit 
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h mole ratio, thecontinuous fiber was acquired with method 
wliich is sirrilar to Working Example 1 makinguse of Ga 2 03 
powder and Gd2 03 powder, as for construction of fiber 
wiiich is acquired, itimderstood that it is a amorphous due to 
fact that broad halo pattern is diownby X-ray diffraction wdiidi 
uses CuK -line. 

[0056] In addition, tensile test of this fiber, in case of roomte 
mperature \^en withthe condition of load rate 2 mm^nin and 
span 25 mm, it is in air of 800 °C and 1 000 °Q it di d with 
condition of load rate 2 mnr/nin and span 100 rrm mean 
value of tensile straigth with room tenperature and 800 °C 
which weremeasured is diown in Table 1 . With tensile test with 
1 000 °Q as for this fiber extension of thel 70 % was diown 
under low stess. 

[0057] Working Example 17 

In starting powder proportion was designated as 45.5:54.5 with 
mole ratiomaking use of Ge 02 powder and La2 03 powder, in 
addition other thandesignating perimeter velocity of roll as 1 .5 
nVsec , continuous fiber wasacquired with method which is 
similar to Working Exanple 1 , as for construction of fiber 
which is acquired, itunderstood that it is a amorphous due to 
fact that broad halo pattern is dwwnby X-ray diffraction which 
uses QjK -line, 

[0058] In addition, tensile test of this fiber, in case of roomte 
mperature whenwiththe condition ofload rate 2 mn^nin and 
span 25 mrn, it is in air of 800 °C and 1000 °Q it did with 
condition of loadrate2nir/min and spanlOOnm mean 
value of tensile straigth with room tenperature and 800 °C 
which weremeasured is diown in Table 1 . With tensile test with 
1000 °Q as for this fiber extension of thel60 % was shown 
under low stess. 

[0059] Woridpg Example 18 

Instartingpowder proportion other thanmaking 66.3:32.7:1 w 
ith mole ratio, thecontinuous fiber was acquired with method 
which is similar to Working Example 1 makinguse of - 
AI2Q3 powder , Y2 03 powda* and MgO powder, as for 
construction of fiber whichis acquired, itunderstood that it is a 
amorphous due to fact that broad halo pattem is showriby X-ray 
diffraction which uses CuK -line. 

[0060] In addition, tensile test of this fiber, in case of roomte 
mperature when withthe condition of load rate 2 mnr/rrin and 
span 25 ran it is in air of 800 °C and 1 000 °Q it did with 
condition of load rate 2 nrm^nin and span 1 00 mm mean 
value of tensile strength with room tenperature arxi 800 °C 
which weremeasured is shown in Table 1 . With tensile test with 
1000 °Q as for this fiber extension of thel90 % was sliown 
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under low stess. 

[0061] Conparative Exanple 1 

In darting naterial proportion fonm- 62 and the latter werede 
signaled as 38 with mole ratio noaking use of -AI2O3 powder 
and theZrQ2 povwder, in addition other than desi gnating 
perimeter velocity of roU asthe 0,5 n/sec , continuous fiba- of 
average diameter 15 mwasacquiied with n:ethod which 
issinilar to Woridng Exanple 1. as for constnjction of fiber 
whidi is acquired, itunderstood that it is sonEthing where 
amorphous phase and crystal phase existtogether due to fact 
that broad hal o pattern and sharp peak are ^wn by theX-iay 
diffiaction wiiichuses CuK -line. 

[0062]^Tensile test in air of roomtenperature and 800 °C and 
1000 °Cofthisfiberwas done with condition whidi issinilar 
to Working Exanple 1. mean value of tensUestraigth with 
roomtenperature and 800 °C which wenfiasured is shown in 
Table 1. With tensUe test with 1000 °Q it broke this fiber 
britUe, tensile strerigthwas 0.3 GPa . 

[0063] Conparative Exanple 2 

In starting material proportion with mole ratio firomfomEr oth 
er than makingthe 44.8,37.9, 1 7.3, continuous fiber of average 
diameter 15 mwas acquired with method \^iiich issinilar to 
ConparativeExanplel making use of -AI2Q3 powder, 
ZrQ2 powder and Ti Q2. as for construction of fiber wttchis 
acquired, itunderstood that it is something where anorphous 
phase and crystal phase existtogether due to fact that broad 
halo pattemand shaq? peak are iiownby theX-ray diffraction 
\\*iichuses CuK -line. 

[0064] Tensile test in air of roomtenperature and 800 °C and 
1 000 °C ofthis fibo- vras done with condition whidi is sinilar 
to Working Exanple 1. mean value of tensile strength with 
roomtenperature and 800 °C which wencasured is ^wn in 
Table 1 . With tensUe test with 1 000 X, it broke this fiber 
britde, tensile strengthwas 0.1 GPa . 

[0065] 
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[0066] 

[Effects of the Invention] According to this inventicMi, tensile s 
trength to high temperature is large from the room tenperature, 
possesses viscous flow<^Twric fabricability, in addition 
anx>rphous inorganic fiber whichsuch as inailation can be used 
for ideal in broad application, filter or plastic , netal , ca^c 
and concrete or other reinforcenent is offo'ed. 



[Brief Explanation of the Drawing(s)] 
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[Figure 1] Figure 1 is drawing \^hich diows one exanple of 
etiy of roUwWch is used for production of arrorphous inorganic 
fiber of this inventioa 

[Figure 2] Figure 2 is draAving which shows one exanple of ncch 
anianof equipment>^'hich is used for production of anDrptous 
inor^c fiber of this invention. 

[Explanation of Reference Signs in Drawings] 

1...W electrode 

2... Cunake crucible 

3... arc 

4... moltoi liquid 
5... roll 

6... anDrplx)us inorganic fiber ■ 



[Figure 1] 




[Figure 2] 
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